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Abstract

CogHs3.5KNs s0,, monoclinic, Pc (no. 7), a = 18.7986(12) A,
b=28.3431(6) A, c = 22.4638(16) A, B =100.554(5)°, V = 3463.6(4)
B3, Z = 4, Ry(F) = 0.0712, WR,f(F?) = 0.2226, T = 150 K.
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Table 1: Data collection and handling.

Crystal: Yellow sphere

Size: 0.20 x 0.20 x 0.10 mm
Wavelength: Mo Ka radiation (0.71073 A)
u: 0.20 mm™*

STOE StadiVari, w

26.0°, >99%

40,821, 13,144, 0.075

lobs > 2 6(lons), 10,077

745

X-Area [1], SHELX [2, 3], Diamond [4]

Diffractometer, scan mode:
Bmax, cOMpleteness:
N(hkl)measured: N(hkl)unique: Rint:
Criterion for lops, N(hkDg:
N(param)efined:

Programs:

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list
of the atoms including atomic coordinates and displace-
ment parameters.

Source of material

The title compound was obtained as an unintended side
product from a synthesis aiming at functionalized Zintl
cluster compounds [5]. All reactions were performed under
the exclusion of oxygen and moisture using standard
Schlenk line and glove box techniques. Glyoxal (Merck),
BBr; (Sigma Aldrich) and 2-methylanilin (Sigma Aldrich)
were used without further purification. 1,4,7,10,13,
16-hexaoxacyclooctadecane (18-crown-6; Merck) was
purified by sublimation. Bromo-1,3,2-diazaborolidine
(DAB°®'-Br) was prepared according to a published pro-
cedure [5, 6]. K,Geg was prepared by fusing stoichiometric
amounts of the elements in stainless-steel tubes at 650 °C.
Liquid ammonia was dried over sodium metal for 2 h prior
to condensing it onto the reaction mixture. K,Gey (80 mg,
98.7 ymol, 1 equiv.), DAB°®'-Br (32.5 mg, 98.7 pmol, 1
equiv.), and 18-crown-6 (47.0 mg, 177.7 pmol, 1.8 equiv.)
were weighed into a Schlenk tube and liquid ammonia
(2 mL) was condensed onto the reactants, causing the
formation of a red solution. Yellow spherical crystals of the
title compound were isolated from the reaction mixture
after 9 months. An exact yield could not be determined due
to the experimental setup.

Experimental details

A single crystal was selected under a microscope equipped
with a light source using a cooling table [7]. Subsequently,
the crystal was transferred under liquid nitrogen to the
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Table 2: Fractional atomic coordinates and isotropic or equivalent

isotropic displacement parameters (A2).

Atom X y z Uiso*/ueq
C1 0.0781 (4) 0.6477 (9) 0.1624 (3) 0.0474 (16)
H1A 0.1301 0.6748 0.1668 0.057*
H1B 0.0609 0.6101 0.1205 0.057*
C2 0.0683 (4) 0.5156 (8) 0.2066 (3) 0.0459 (15)
H2A 0.0171 0.4807 0.1995 0.055*
H2B 0.0986 0.4222 0.2005 0.055*
c3 0.0432 (3) 0.9153 (8) 0.1380 (3) 0.0401 (14)
C4 0.0050 (4) 1.0635 (9) 0.1467 (3) 0.0472 (16)
C5 0.0092 (4) 1.1952 (9) 0.1102 (3) 0.0480 (16)
H5 -0.0162 1.2898 0.1170 0.058*
Cé6 0.0492 (4) 1.1947 (9) 0.0638 (3) 0.0520 (17)
H6 0.0504 1.2866 0.0390 0.062*
c7 0.0872 (4) 1.0581 (10) 0.0546 (3) 0.0501 (17)
H7 0.1157 1.0571 0.0238 0.060*
c8 0.0843 (3) 0.9210 (8) 0.0900 (3) 0.0444 (15)
H8 0.1105 0.8285 0.0821 0.053*
c9 -0.0393 (5) 1.0667 (10) 0.1955 (4) 0.059 (2)
H9A —-0.0544 1.1770 0.2016 0.089*
H9B -0.0104 1.0259 0.2333 0.089*
H9C -0.0823 0.9992 0.1837 0.089*
c10 0.0796 (4) 0.4788 (8) 0.3179 (3) 0.0448 (15)
C11 0.0742 (3) 0.5489 (9) 0.3738 (3) 0.0461 (15)
C12 0.0652 (4) 0.4477 (10) 0.4214 (4) 0.0545 (18)
H12 0.0612 0.4939 0.4593 0.065*
C13 0.0620 (4) 0.2828 (10) 0.4155 (4) 0.0588 (19)
H13 0.0550 0.2175 0.4486 0.071*
C14 0.0691 (4) 0.2147 (9) 0.3614 (4) 0.0560 (19)
H14 0.0686 0.1013 0.3574 0.067*
C15 0.0769 (4) 0.3102 (9) 0.3124 (4) 0.0497 (16)
H15 0.0805 0.2617 0.2748 0.060*
C16 0.0758 (5) 0.7287 (9) 0.3804 (4) 0.0569 (19)
H16A 0.1226 0.7695 0.3738 0.085*
H16B 0.0689 0.7576 0.4212 0.085*
H16C 0.0370 0.7758 0.3504 0.085*
c17 0.5542 (4) 0.2993 (8) 0.0840 (3) 0.0426 (14)
H17A 0.5564 0.2878 0.0405 0.051*
H17B 0.6007 0.3453 0.1049 0.051*
C18 0.4921 (4) 0.4121 (8) 0.0912 (3) 0.0458 (15)
H18A 0.4927 0.4336 0.1347 0.055*
H18B 0.4972 0.5154 0.0707 0.055*
c19 0.5945 (3) 0.0323 (8) 0.1040 (3) 0.0423 (14)
C20 0.5888 (4) -0.1279 (8) 0.1273 (3) 0.0426 (14)
C21 0.6411 (5) -0.2421 (10) 0.1236 (4) 0.0558 (18)
H21 0.6354 —-0.3466 0.1387 0.067*
C22 0.7006 (5) -0.2100 (11) 0.0989 (5) 0.068 (2)
H22 0.7359 -0.2906 0.0973 0.081*
c23 0.7090 (4) -0.0556 (12) 0.0758 (5) 0.068 (2)
H23 0.7509 -0.0311 0.0595 0.082*
C24 0.6566 (4) 0.0612 (10) 0.0765 (4) 0.0539 (18)
H24 0.6620 0.1625 0.0585 0.065*
C25 0.5251 (4) -0.1642 (9) 0.1570 (4) 0.0557 (18)
H25A 0.4801 -0.1441 0.1283 0.084*
H25B 0.5269 —-0.0954 0.1926 0.084*
H25C 0.5268 -0.2769 0.1696 0.084*
C26 0.3578 (4) 0.4100 (8) 0.0596 (3) 0.0410 (14)
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Table 2: (continued) Table 2: (continued)

Atom X y z Uiso*/Ueq  Atom X y z Uiso*/Ueq
c27 0.2938 (4) 0.3161 (8) 0.0449 (3) 0.0425(14) H47A 0.9105 0.0055 0.3357 0.084*
c28 0.2276 (4) 0.3958 (10) 0.0356 (3) 0.0515(17) H47B 0.8809 -0.1755 0.3338 0.084*
H28 0.1845 0.3347 0.0246 0.062* (C48 0.8910(5) -0.0722 (10) 0.4192 (4) 0.064 (2)
c29 0.2218 (4) 0.5615 (9) 0.0416 (4) 0.0539 (18) H48A 0.8533 -0.1362 0.4337 0.077*
H29 0.1757 0.6118 0.0346 0.065* H48B 0.9385 -0.1231 0.4339 0.077*
C30 0.2843 (4) 0.6516 (9) 0.0581(4) 0.0525(17) C49 0.9022 (4) 0.0896 (10) 0.5060 (3) 0.0551 (19)
H30 0.2811 0.7644 0.0629 0.063* H49A 0.9449 0.0235 0.5228 0.066*
31 0.3521 (4) 0.5769 (8) 0.0674(3) 0.0450 (15) H49B 0.8594 0.0441 0.5199 0.066*
H31 0.3947 0.6392 0.0792 0.054* C50 0.9141 (4) 0.2597 (12) 0.5280 (4) 0.060 (2)
€32 0.2985 (4) 0.1345 (9) 0.0411(3) 0.0501 (16) H50A 0.9260 0.2618 0.5728 0.072*
H32A 0.3217 0.1050 0.0070 0.075* H50B 0.9550 0.3078 0.5120 0.072*
H32B 0.2497 0.0887 0.0351 0.075* (51 0.8576 (4) 0.5139 (10) 0.5244 (4) 0.0577 (19)
H32C 0.3271 0.0928 0.0788 0.075* H51A 0.8951 0.5638 0.5047 0.069*
C33 0.2344 (4) 0.2584 (12) 0.1868 (4) 0.060(2) H51B 0.8732 0.5220 0.5688 0.069*
H33A 0.1838 0.2565 0.1646 0.072* (€52 0.7858 (5) 0.5990 (10) 0.5049 (4) 0.062 (2)
H33B 0.2657 0.2120 0.1602 0.072* H52A 0.7473 0.5434 0.5215 0.075*
C34 0.2570 (4) 0.4279 (11) 0.2027 (4) 0.059(2) H52B 0.7892 0.7108 0.5199 0.075*
H34A 0.2480 0.4954 0.1658 0.071* (53 0.7044 (5) 0.6816 (11) 0.4166 (5) 0.072 (3)
H34B 0.2283 0.4716 0.2317 0.071* H53A 0.7094 0.7955 0.4291 0.087*
C35 0.3594 (5) 0.5892 (10) 0.2397 (4) 0.060(2) H53B 0.6636 0.6345 0.4328 0.087*
H35A 0.3288 0.6499 0.2633 0.072* (54 0.6902 (5) 0.6696 (10) 0.3485 (5) 0.069 (2)
H35B 0.3582 0.6453 0.2006 0.072* H54A 0.6489 0.7390 0.3311 0.083*
C36 0.4361 (5) 0.5814 (9) 0.2742 (4) 0.0563 (18) H54B 0.7333 0.7055 0.3326 0.083*
H36A 0.4660 0.5151 0.2518 0.068* (55 0.6578 (5) 0.4885 (12) 0.2670 (4) 0.066 (2)
H36B 0.4572 0.6904 0.2789 0.068* H55A 0.6986 0.5284 0.2489 0.080*
c37 0.5049 (4) 0.5150(9) 0.3708 (4) 0.0546 (18) H55B 0.6141 0.5514 0.2501 0.080*
H37A 0.5220 0.6268 0.3775 0.065* (56 0.6450 (4) 0.3131 (12) 0.2523 (4) 0.062 (2)
H37B 0.5402 0.4553 0.3516 0.065* H56A 0.6091 0.2690 0.2752 0.075*
C38 0.4989 (4) 0.4388 (9) 0.4301(4) 0.0508(17) H56B 0.6259 0.2993 0.2085 0.075*
H38A 0.5441 0.4557 0.4598 0.061* K1 0.36436 (7) 0.21464 (19) 0.32711 (7) 0.0464 (4)
H38B 0.4584 0.4873 0.4464 0.061* K2 0.78875 (8) 0.29735 (19) 0.38429 (7) 0.0499 (4)
c39 0.4814 (4) 0.1898 (9) 0.4748 (3) 0.0510(17) N1 0.0376 (3) 0.7889 (7) 0.1739(3) 0.0422(12)
H39A 0.4416 0.2362 0.4926 0.061* N2 0.0892 (3) 0.5747 (8) 0.2686 (3) 0.0451 (13)
H39B 0.5271 0.2031 0.5043 0.061* H2 0.071 (4) 0.661 (11) 0.272 (4) 0.05 (2)*
C40 0.4673 (4) 0.0143 (10) 0.4618 (4) 0.0546 (18) N3 0.5433 (3) 0.1426 (7) 0.1096 (3) 0.0416 (12)
H40A 0.5047 —-0.0300 0.4405 0.065* N4 0.4243 (3) 0.3337 (7) 0.0639 (3) 0.0435 (13)
H40B 0.4693 —-0.0453 0.5002 0.065* H4 0.426 (5) 0.235(12) 0.075 (4) 0.07 (3)*
C41 0.3819 (5) -0.1664 (9) 0.4057 (4) 0.0571(19) N5 0.2640 (4) 0.3465 (12) 0.3948 (4) 0.080 (2)
H41A 0.3897 -0.2383 0.4413 0.069* H5A 0.2710 0.4542 0.3986 0.121*
H41B 0.4146 -0.2002 0.3781 0.069* H5B 0.2709 0.3007 0.4321 0.121*
C42 0.3044 (5) -0.1756 (10) 0.3736 (4) 0.061(2) H5C 0.2181 0.3267 0.3751 0.121*
H42A 0.2906 —-0.2888 0.3650 0.073* N6 0.4340 (4) 0.1480 (9) 0.2097 (3) 0.0641 (18)
H42B 0.2723 -0.1303 0.3997 0.073* H6A 0.4018 0.2277 0.1967 0.096*
C43 0.2227 (4) -0.0832(12) 0.2878 (4) 0.063(2) HéB 0.4112 0.0516 0.2042 0.096*
H43A 0.1928 -0.0269 0.3132 0.076* Hé6C 0.4706 0.1508 0.1882 0.096*
H43B 0.2041 -0.1938 0.2806 0.076* N7 0.5315(6) -0.0043 (12) 0.3261 (5) 0.098 (3)
Ca4 0.2183 (4) 0.0027 (12) 0.2285 (4) 0.067 (2) H7A 0.5092 0.0464 0.2918 0.148*
H44A 0.2504 —-0.0499 0.2040 0.080* H7B 0.5217 0.0484 0.3591 0.148*
H44B 0.1681 -0.0009 0.2055 0.080* H7C 0.5150 -0.1068 0.3261 0.148*
C45 0.7084 (5) 0.0657 (11) 0.2523 (4) 0.061(2) N8 0.8899 (4) 0.4399 (14) 0.3199 (5) 0.101 (3)
H45A 0.6899 0.0554 0.2083 0.073* HB8A 0.8675 0.5182 0.2951 0.151*
H45B 0.6746 0.0095 0.2742 0.073* H8B 0.9074 0.3638 0.2973 0.151*
C46 0.7824(5) -0.0085 (11) 0.2680 (4) 0.062(2) H8C 0.9271 0.4833 0.3467 0.151*
H46A 0.7814 -0.1194 0.2521 0.074* N9 0.6663 (4) 0.1920(12) 0.4337 (4) 0.088 (3)
H46B 0.8176 0.0543 0.2498 0.074* H9D 0.6513 0.0948 0.4178 0.131*

C47 0.8760 (5) -0.0672 (12) 0.3506 (5) 0.070(2) HOE 0.6297 0.2643 0.4244 0.131*
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Table 2: (continued)

Atom X y z Uiso*/Ueq
H9F 0.6790 0.1836 0.4747 0.131*
N10 0.8830 (4) 0.6654 (9) 0.2025 (4) 0.0683 (19)
H10A 0.8554 0.7468 0.2128 0.102*
H10B 0.8740 0.6531 0.1615 0.102*
H10C 0.9307 0.6889 0.2152 0.102*
N11 0.7914 (5) 0.3377 (13) 0.1559 (4) 0.094 (3)
H11A 0.8277 0.4113 0.1630 0.141*
H11B 0.8084 0.2452 0.1423 0.141*
H11C 0.7750 0.3181 0.1909 0.141*
01 0.2405 (3) 0.1667 (7) 0.2405(2) 0.0561 (13)
02 0.3322(3) 0.4312 (6) 0.2289 (2) 0.0510(12)
03 0.4354 (2) 0.5128 (6) 0.3322(2) 0.0459(11)
04 0.4864 (2) 0.2712 (6) 0.4198 (2) 0.0447 (11)
05 0.3968 (3) —-0.0033 (6) 0.4245 (2) 0.0469 (11)
06 0.2963 (3) -0.0873 (6) 0.3183(2) 0.0516(12)
07 0.7129 (3) 0.2303 (7) 0.2689(2) 0.0539(12)
08 0.8028 (3) —-0.0090 (7) 0.3326 (2) 0.0550 (12)
09 0.8910 (3) 0.0873 (6) 0.4417 (2) 0.0494 (11)
010 0.8481 (3) 0.3504 (6) 0.5069 (2) 0.0507 (12)
011 0.7696 (3) 0.5970 (6) 0.4397 (3) 0.0574 (13)
012 0.6743 (3) 0.5073 (6) 0.3320(2) 0.0544(12)

diffractometer (STOE StadiVari) equipped with a PILATUS
300 K detector (DECTRIS) and a Mo Ka radiation source
(A = 0.71073 A). For the data collection the crystal was
cooled in a 150 K cold stream of dry nitrogen. The single
crystal structure was determined by direct methods using
the program SHELXS-97 [2]. Structure refinements were
performed by full-matrix least-squares calculations
against F* (SHELXL-2014) [3]. Non-hydrogen atoms were
refined with anisotropic displacement parameters. The
hydrogen atoms at N2 and N4 were located from the dif-
ference Fourier map and were refined with independent
positional and isotropic displacement parameters. No
similar strong residual electron densities could be detected
at N1 and N3. Some hydrogen atoms of the ammonia
molecules around N6, N7, N10, and N11 were localized from
the difference Fourier map, the remaining ones were
positioned in direction to close neighboured atoms where
hydrogen bonds are probable. The methyl and ammonia H
atoms were finally refined using a riding model with U, set
to 1.5 Ueq(C) and Uy(N), respectively, all other H atoms
with Ujs, set to 1.2 Ugq(C) [3].

Comment

The title compound (1) consists of an ion pair of the cationic
coordination complex [K(18-crown-6)]" and the [(0-CH5C¢H,)
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NH(CH,),N(0-CH3CgH,)]” anion, and crystallizes including 3.5
molecules of ammonia per formula unit. 1 crystallizes in the
monoclinic space group Pc with four formula units per unit
cell, the asymmetric unit is formed by two formula units.
The anion is the amide of N1,N2-di(o-CH;C¢H,)ethylene-
1,2-diamine, which serves a reactant in the synthesis of the
bromo-1,3,2-diazaborolidine DAB°-Br [6]. Most probably,
trace amounts of N1,N2-di(o-CH;Cg¢H,)ethylene-1,2-diamine
remained in the synthesized precursor DAB°°-Br, which
were transferred into the reaction mixture in liquid ammonia
by weighing in the precursor. Even though an exact formation
mechanism for the generation of the amide cannot be deter-
mined, the generation of amides in liquid ammonia or eth-
ylenediamine is an oftentimes described process [8-11].

The two crystallographically independent anions
(1a, 1b) are quite similarly shaped. The interatomic dis-
tances of the central ethanediamine groups [C1-C21.517(11)
A, C17-C18 1.531(10) A, C1-N1 1.451(9) A, C17-N3 1.458(8)
A, C2-N2 1.462(10) A, C18-N4 1.464(9) A] clearly indicate
single bonds. Also, the torsion angles of the two amine
substituents around the C1-C2 and C17-C18 bonds of 55.6°
and 54.9°, respectively, are in the expected range for this.
In contrast, the N-C bonds to the aryl groups of 1.343(9) A
(N1-C3), 1.403(9) A (N2-C10), 1.354(9) A (N3-C19), and
1.390(9) A (N4-C26) are significantly shorter, also shorter
than those in related compounds such as o-methylaniline
(N-C 1.447 A) [12), suggesting a partial double bond char-
acter, which is even slightly stronger expressed for the
negatively charged N atom. This is supported by the torsion
angles of the substituents of the N-C(aryl) bond, which are
nearly planar around the amide N atom at 179.3° (1a) and
179.4° (1b), and deviate only slightly from planarity even
with a protonated N atom [156.9° (1a) and 166.5° (1a)]. The
relative inclination of the planes of the aromatic rings is
33.7° (1a) and 41.3° (1b).

The potassium cations are coordinated in equatorial
positions by oxygen atoms of [18]crown-6 molecules and
are located in the molecular plane. The mean interatomic
distances K-0, C-0, and C-C were determined to 2.814,
1.431, and 1.507 A, respectively. Additionally, ammonia
molecules coordinate the potassium cations in axial posi-
tions. For K2, two NH; molecules are observed at distances
of 2.852(9) A (N8) and 2.871(9) A (N9), forming an almost
linear H;N-K-NHj3 unit with an angle of 168.6(3)°. K1 is
coordinated by an NH; molecule at 2.851(8) A, while on the
opposite side of the molecule there are NH; molecules at a
greater distance from the K ion, which form hydrogen
bonds to oxygen atoms of the crown ether molecule [13].
The longish anions are arranged with their major extension
roughly along the crystallographic c (1a) or a (1b) axes and
stacked in the b direction, respectively. The cation
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complexes and the solvent molecules are located in the
channels parallel to b formed in this way.

Acknowledgments: CW thanks the Deutsche For-
schungsgemeinschaft (DFG, German Research Founda-
tion, project number 245845833) within the International
Research Training Group IRTG 2022 (ATUMS) for funding.
Furthermore, CW thanks the Studienstiftung des Deut-
schen Volkes for granting a PhD scholarship.

Author contributions: All the authors have accepted
responsibility for the entire content of this submitted
manuscript and approved submission.

Research funding: Deutsche Forschungsgemeinschaft (DFG,
German Research Foundation, project number 245845833)
within the International Research Training Group IRTG 2022
(ATUMS).

Conflict of interest statement: The authors declare no
conflicts of interest regarding this article.

References

1. Stoe & Cie GmbH. X-Area Version 1.76; Stoe & Cie GmbH:
Darmstadt, Germany, 2017.

2. Sheldrick G. M. A short history of SHELX. Acta Crystallogr. 2008,
A64,112-122.

3. Sheldrick G. M. Crystal structure refinement with Shelxl. Acta
Crystallogr. 2015, (71, 3-8.

4. BrandenburgK., Putz H. Diamonp. Visual Crystal Structure Information
System. Version 3.2k; Crystal Impact: Bonn, Germany, 2014.

10.

11.

12.

13.

C. Wallach et al.: Crystal structure of C,gHs35KN5s 50 = 901

. Wallach C., Geitner F. S., Fassler T. F. FLP-type nitrile

activation and cyclic ether ring-opening by halo-borane
nonagermanide-cluster Lewis acid-base pairs. Chem. Sci.
2021, 12, 6969-6976.

. Segawa Y., Suzuki Y., Yamashita M., Nozaki K. Chemistry of

boryllithium: synthesis, structure, and reactivity. . Am. Chem.
Soc. 2008, 130, 16069-16079.

. Kottke T., Stalke D. Crystal handling at low temperatures. J. Appl.

Crystallogr. 1993, 26, 615-619.

. Goicoechea]. M., Sevov S. C. Organozinc derivatives of

deltahedral zintl ions: synthesis and characterization of closo-
[EsZn(C¢Hs)P>™ (E = Si, Ge, Sn, Pb). Organometallics 2006, 25,
4530-4536.

. Zhou B., Denning M. S., Jones C., Goicoechea J. M. Reductive

cleavage of Zn-C bonds by group 14 zintl anions: synthesis and
characterisation of [EsZnR]?>™ (E = Ge, Sn, Pb; R = Mes, iPr).
Dalton Trans. 2009, 2009, 1571-1578.

Ugrinov A., Sevov S. C. Derivatization of deltahedral zintl

ions by nucleophilic addition: [Ph-Geo—SbPh,]*~ and
[Ph,Sb-Gey—Gey—SbPh,]*". J. Am. Chem. Soc. 2003, 125,
14059-14064.

Wallach C., Mayer K., Henneberger T., Klein W., Fassler T. F.
Intermediates and products of the reaction of Zn(ll) organyls with
tetrel element Zintl ions: cluster extension versus complexation.
Dalton Trans. 2020, 49, 6191-6198.

Nishikiori Sh., lIwamoto T. Crystal structure of the Hofmann-dma
type clathrate. J. Struct. Chem. 1999, 40, 726-749.

Henneberger T., Klein W., Fassler T. F. Crystal structure of (1, 4, 7,
10, 13, 16-hexaoxacyclooctadecane-KGOE,)l, 2,3, 4,5-
pentamethyl-cyclopenta-2, 4-dien-1-yl(potassium, rubidium)-
ammonia(1/2), [Ko.sRbo 7(18-crown-6)]Cp”-2NHs,
CxoH4s5Ko.3N206Rbg 7. Z. Kristallogr. N. Cryst. Struct. 2019, 234,
1241-1243.



	Crystal structure of (1,4,7,10,13,16-hexaoxacyclooctadecane-κ6O6)potassium(2-methylphenylamino)ethyl-2-methylphenylamide am ...
	Source of material
	Experimental details
	Comment
	Acknowledgments
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


